Introduction
In view of the notorious difficulty of characteriziug the possible period matrices of closed Riemann surfaces (Schottky's problem), it is interesting to note that a very simple characterization of possible period rows was given by Otto Haupt n 1920.
In his paper [ 2lHaupt showed that a vector with complex entries (w1, ... t w s, zr, ..., z r) is the period row of some holomorphic differential with respect to a canonicalhomology basis on some closed Riemann surface of genus g if, and only if, the following two conditions are satisfied:
i Zi(wiZi-tD jz)>0, and (b) no transformation corresponding to a change of canonical basis will bring the vector to the form (w, 0, ... ,0,2,0,..., 0).
In the case of a normalized vector on the form (1, 0, ..., 0, Zt, ...,2n) the proof of the sufficiency of Haupt's conditions is particularly transparent, and the object of the present paper is to show this. We also derive a homology characterization of branched coverings of a torus given by Gerstenhaber [1] in the context of a discussion of Haupt's paper, but apparently with another proof in mind. Finally, we mention a connection with the problem of moduli. We do not treat the necessity of the conditions. It is easy to see that (a) A differential with periods (1, z) on the torus will then pull back to a differ€ntial with periods (1, z)M on the covering surface, and it is trivial to see that conditions (a') and (b') correspond to conditions (a) and (b) applied to (1, In the construction of a surface of genus 2 from a given torus, it is clearly immaterial where the slits are placed, the essential variables are the separation z, and probably the length and orientation of the slit. These 2 complex parameters can be specified yielding, with zr, three free parameters to determine a surface of genus 2.
Introducing further slits to produce surfaces of higher genera, we have one parameter zk, one parameter for the slit, and a third parameter for the location of the slit with respect to, say, the flrst slit. Thus each new handle involves the specification of three complex parameters, and the magic number 3g-3 appears.
